Concise Explanation of the Relevance 

Japanese Patent Laid-Open Publication No. Hei 10-163525 

This reference discloses that a GaN semiconductor layer 
is used as a material for LED or LD. 
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So 
So 

im^m 6 ] mmmmim g a 1 204*^p,^s z: t 

[11:^^ 1 2 ] msM§mmti^^mii}-'^^jt?> zt^<i^ 
m^^m 1 3 ] mmMmmmmkx:^^!. t 
im^i4] t^ssBLmmm<Dmmt. ms.mtmx 

im^i 5) msm^ii. mv^j^ (ca) t.^ 

m (N) t:'^timit:»V^2^ (GaN) ^^^^''^^J: 

■2) 3 i: ^smt t^m^ mm 14 gBS®«3^s. 

[000 1] 
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[00 0 2] 

y-* (LD) ^f>|S)t^>r:t- K (L 

ED) n^^ibHx^^&o LD\t. mQo^m^tz%^^^ 

[0 0 0 3] LEDii, igj^fi:^}, :g#<^^:v^ 

[0004] 1«!SESW^&L E D*?^|83*l*tC^ 

oT, LED(D7;i/*5-:*:M5=^-f>^:/U'-f^co/Sffl*^ 
[0 0 0 5] zni:^iri,tzisb<D—Daymm^m 

It. LED <m-m^<Dmi u m v^^m^^ z t x^ 

So Z<DmtLX. mm^6-29 laeS (HOIL 

3 3/0 0) mat. '^yr^rWS±iziJ^)r?2^ (G 

a) (N) S:-^tfm;!/'J-i7A (GaN) 

#^JiS:?gfi&LT^SLEDi^g{CfeV>T, G a N^ifi*i 

ti, -y-^ T>f Ta«(DGM*^e>®:t7»K±(CG a 

$:^^fiS;:g-t -2) 3 tc J; y . :>tm U Hi bSfflll 

(D^wm^m\zBih^mm-^ismm^-^*vc\^ 
s. 

[0 0 0 6] Zl©ie>*IHIiaS:|et-tS3illCj:y, 

^gcDm^^lgs:fflv^Tl^^^-t■^>. ei7 (a) \t 
(b) \tim^m\zmihmim»fbt\.tzhKT>mm.^ 

[000 7] pIHttJ, lOlti^. 102{iS«10 
1 ±{CJ^^$nfe n^G a l^^^Wm. 1 0 3 ttni!! 
ij^f^Ji 1 0 Z±iZim-^ilt=. pMG a N3^i|i##M-^ 
iLtz. lOA\tnm.G&n^^mi^miO20M 
m±.\zm^-^iC\^tznm.W^M. 105 ^pMa a NJp!i|£ 
1 0 3±lC?^^$tlfc pMiH!l«1iT'&S, 

[0 0 0 8] z:tie>®mffii 04, 1 0 5r^©)iiM^riRiic 
i^^mut^ztK^^). z(oLE-Dmm.\tmYfu 

nm^Wm 10 2t pS!^<* 1 0 3 t<DWm (P n 
g^l^ffi) jfifilT'|§* Lfe^;{j^^^ »J m L® 1 0 3 a S: 
iiUmgWCSiyffiSn-5*S ^l^aUil^^f*:®! 0 3© 

JB#f^*^s«iSfett)jc, ^^yaibigi 0 3 a^® 

[0 0 0 9] E|7 (a) cfi, 10 6«nM^<^s 

M 1 0 2 i: vmmHf^ 10 3 i:®|jt®3fi«lTl6*Lfe^ 
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i)^mL »j ffi 1 0 3 a mm±X'm^ u ^mizm^ 

[0 0 10] 07 (a) iZBLtzmk<DLEDmUom 

^\zit. zoimnj: om^nmr^mi y m l® i o 3 

a {CAI=f 1 0 7 Idu ffi L® 1 0 3 a^®T' 

ST'AlifLfcJtl 0 BltmLVlUbmi 0 3 a^®T'S 

itstu wmmL^jmLmi o s &mm> a«i o i i: 

i^^mi^M 1 0 2 i:®^® ^10 1 10 

T'#AgJtU ^i^miOZ. 10 3, feSVHi, a 

«i 0 1 icj;u®iR$nTL/*e)fe«t)fc^i^SMcsiyai-r 

[0 0 11] Z.tVtC^U III7 (b) IC^Lfc^Um 
L®1 0 3 a*tIHIiaS:^-r-5^tCli, El 7 (a) iZwi 
0 8 ilS«llIt:;^ST'>tliyffiL® 1 O 3 ate 
l6l*^oTjifTf 0 9ti, 3l65(»JmL®l 0 3 a*^ 
IHIia?:*-r*;t*?){C, ^^® 10 3a \znti>% 109 

S3i:i:^*o 20 

[0 0 12] Bu-b, jtBJumLffii 0 3 am^a^mr^ 

®1 0 3 a^®{Ciata?:|5l-t-5^i:(Cj;ymym-rii: 
(0 0 13] 

[f§WmLJ:e)i:t-*^ L^^L^^^ib, GaN 

95?t¥^^M 10 2, 103 ^^^mMmznm u m u 

) ®T*-5 p1!G a HJh^Wm^m 10 3a $:X-/f^> 

3 a) tcaSoT^AStlSfe«t)^3fa»<J!){ST&JS<® 
[00 14] *7^:, •y-^r-fTaS^C®*^^©;*-^* 
itmyffiL®l 0 3 afC|HIia«:?^-tS:5t*-eii> ^la 

^ ^sik\(D3fcsj *j m L%mi)^-\-^\z\^±x^t£\ ^ «r«i 
[0 0 15] :mm\%. ±Moimm.^m^^-^t\,t~^ 
tta < ^^fcsst «rtB«ii63i^s^:ji«-r s 3 i: & a w 

[0016] 



[0 0 17] t(fiE)^«(SL®/)^IHIia^®$:^^S3 
[0 0 18] zi®^, ;*58B^«tufB>ti!(SL®(Z)IHIia^® 

^xmmM^)\&Lm±\zm7L^t\.t=.mmh. tt^^tA 

[0 0 19] se>tcii, mma<omjscxfmmiifi. mss. 
^^X'n^-t^^<Dii&^%:mmmi[M<Dmmm<D^ 

[0 0 2 0] ttz. ItfgBJtm®*^, ^SIM 

i:, mmmm^izm^^nrz. m^mMtm^j^^mm 
Tssy, mgmmMmi)^}m^x'^i>zti:. se>fc« 

[0 0 2 1] tifIB3tffi(SL®;b':, rtSPtc 

[0 0 2 2] iP;iT. Ticfg^li, mi^^mti\ ii') ^ 
A (Ga) (N) S:-g-t/m?!/'J ';7A (GaN) 

[0 0 2 3] 

[M^m 1 ] ® 1 li, ^ 1 ®^J6?^flltC'e^fcSG a N 

^ijs^i^:*^e^es L E Dm^oM^immx'-Sb^. 
[0 0 2 4] Elt^3, itt-y-^r-rra®, 2i3*Ki 

±(CJ^^3tlfcMJi:3 Am®nS!GaN®, SlinSfG 
aNM2±{C?^^3tlfcMM0. 2Min0p§!!GaN 
S> 4linMGaNM2*Wm"r'5J:e>fC, pSiGaN 
m^ti^h nmo a NJi 2 ©Mtt^^m^fiMfcMoTK?* 

[0 0 2 5] ZZX. nM2itKpi9GaNM2^^0f3*^ 

*l§^ISe®|6^lc^/S L, pMffliim^^figflJDc 5 
e> nl!!«®^fi!S«Il|lc4 IcSSflWjfeSl y m L® 6 

[0026] 7 nS!{ram®^fi^tS1^4 ±JC?^fiK$nfc 
Ti;b^^^'&nlHR!lm 8(^p^m^^fl^5± 
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[0027] 9 \tmL y ffi LS 6 ^^^m^zB^^ tvfc 
rmt^ (S i 02) *^6>«:S^^SL®T'$>y, 

a/jo. 3^m0IHI^!I^®&^LT^^«), 

[0028] ffii. ^mmmz$>'^ x itimmimM 9 

) 10 0 2 9] ^^^^m.oy-wkxM'kmz^m^^x 
[0 03 0] tr. 02 (a) iz^-rmixmx'it, -tj- 

77>fT^l_h^®{C^;gtaSl 0 0 OICtCTMOC 

VD v^mitm^imm) miz^*). mms^Lmconm 

GaN^2, mmo. 2 /im<DpmG aNM3^Z(0m 

*tV-r*U S iatWv!g5:MV^-5. 
[0 0 3 1] ^JctC, 02 (b) KBtmzjMXit. y 
h U V ^9 7 -Y -IC J: U p55!G a 3 ±©mMC!>1II 
USS: Pii!{Hll«^^«Bl|lc5 1 UT^bT, CI 2 (*& 

3^) ^sj^^ifT^nLxm^^x. RiBE crastt-fj*- 

^Mii)c4 5:J^fi&U i^V^T. pMG aN^l 6©^^U 
) T?&?S<4ffc-rSfc«)fC, ^;!f>^#H^tf 7 0 0X)K:T 
^JataSr^ff^, 30 

[0 0 3 2] ?^{C. 02 (c) izm-tmSJMX'lt. n 
l!HB!l«®^^fIi^4 ±fCT i ;!)^6>'5:-5 nSHBtf®® 7, p 
M<l(!im®^^i)II|c5±{CAu i:N i pSHBlim^ 
8 ?:^^^{CT?^fig1-^„ 

[0 0 3 3] MiZ. 02 (d) {C:^-r^4X@T'ljU B(f 
IBSEiiCD^B^^tCMJP 0 . 6 M mCD S i 02*^ 
•mms a Sr^^giftS. 

[0 0 3 4] -fc^. 02 (e) iZ^tmbXMX'it. 

hx5;^>^{cj:y, i|iaat;is^jb^^ti-f*i;ii<jo. 3 m 

m®|HIiaS:?^fi)l-rS3tlCj:y, |HIi£!i^®$:;&-r-5^tS: 
SL19S:f^-r§. 
[0 0 3 5] ft^{C, HexgT'ti, nS!{By, pMMft 

^7, 8±:&(?)i(iE^ESLM9<D-SPi&, T'^rhuy^'* 
. v^zyff\z^^}. mm^(D^y'^^vm\z'!^^Lx. m 
[003 6] ^^im(om^m.\t. m^<D l e dis 
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^fmtl>Z.t\Zii*}. nMGaNji2ilp^GaN® 

[0 0 3 7] z:3T'±3«ECDJ:e){C, )16^SL19 $:>t$4' 

uM2^mxi><Dx\ mm'^(7)%^m.x\tm-i^^ 

[0 0 3 8] *ia©^^(Dfg3f^a*«(ix.S^» 
SL)i9 li. Si 02>?»^e>4«>(Z)T*G a N^^^JfCifcL 

S®ft*ifc|HId[!i*®S:J&t-«>)t«a§Ui9 Srmfclfe^ 
[0 0 3 9] MtC, IfflBCadl^Sfi, GaN4^«jM3 

<D«®T'tt«:<, %m^2m!mzmm-^oix\ oa 
[0 0 4 0] m^x. ^m^m<^mmmit. g aN 

[004 1] i^ft, mm^mm 9\z^ ^^m^oymi y 

9 *'5%'tSHi£«i©«iI ( 1 1) RV^^ ( 1 2) *^ LED 
igfi0^)yi!S:g;i^fcO:3tifSSLg9©®^^n{C^LT, 

[004 2] 
OKI] 



t, S A/ (ny'^ (1=1.2) 

[0 0 4 3] ^^IJ^figtCfcVATli, A.*^0. 36m 

0. 3/iinil^ffi$tvS®T% tulB)tt!cSL®97t)Wt-S 
[0 0 4 4] *IIS6?^^T't*)^mSL^9lC, Si 

[0 0 4 5] Mlz. ±M"eii, LEDf8>t^B^CO^^T 

mmLtctiK mmii^-^^(m<m^mizi3\'^x^ 
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[0 0 4 6] immmzi msit. m2<D^mmiz 

[004 7] 1113*^ 1 iTb^S i02;<)^e.?fcS^ESUi 

fcWmbO. 3 mCD«3*KS: Lt=m<m 1 1 a 

mo. 1 5/im0^i^|Jl 1 btCj:U«^^SnTfeU, 10 

±Mmmi!>l 1 a©-g|J*^5ti(SLSl i®iagp«:mu 

) [0048] ^S|fet|gig(D-SSferg«:faS#»C|JiW-t 

-5. 

[004 9] :^'^m(Dm^m.(D^ 1 ~ 3 X@T' 

ti. ll86?^^iT'giWLfe-ssrn@®^i~3xs 
(02 (a) ~ (c) ) t.mim:rM^^Oo 

[0 0 5 0] mz. #|4njgT'li, ^^ymLffi6_h, 

7, 8®^®^4i!tfc, si02?hwm^mmmmL (M 20 

l^^linifttgSOCD) tfitoia^A^O. 3Atin<Z)Si 

[0 0 5 1] -fCD^, ^SXgT'li, ^7tj'X#H^tfi 
4 5 OTCtCT 3 O^K-^yifii^^W mSmL^<r> 

) [0 0 5 2] m^iz. mexmvit. nmk pmmm 

mi. 8 ±:^(DmBm!xMM 1 1 ©-BP^:. -7 * h U y 30 
x»v^>i^fcj:»A mm^<Day'Sii/ hmizVii^LX. 

[0 0 5 3] ^mmmco^ifrnmit. mmizmiimm 
[0 0 54] GaNM2, sizmumm^mxt 

*^?5:V\ 40 
[0 0 5 5] miZ. G aN®2, 3^ffi®SKb*^l»Jl:S 

[0 0 5 6] :2!s:Syg?^^}CfeVxTti, !|SfS®iio 

[0 0 5 7] f^e, ttmrniMMi nz^^M^<DmL 50 
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mi iti^mt^Baom (ti) ^^ty^ia^ a 2) i}\ l 

E D^fi«)56)t?g;S X JBLXfiftm^lM 9 CDjg^f^ n fC^ L 
T, BU3i®lli©^^li;l^^l§:iiJ£-^S3i:;t>W* 

[0 0 5 8] 2jcW^SlT'«)t«5cgLl 1 1 cm^ 

IZ S i 02*«a^^M^*5?S5:ffl V U -l" ^ K 

m^x, ymsiM 1 1 ®3^ap 1 1 a si 

02;!)^e>*c^!e-7-i: LfeA^, ^BJx.«g^ (C) ^©ftfiOD 
[0 0 5 9] ±^T'ldU LED^ymmz-D\>^X 

trnvtzt^, mmiU-*)^(m(m)f(^mizmM\^ 

[0 0 6 0] m^x. *56B^ii, G a N^^^mmo} 
mi)-^^^jiS>h<Dizm^-t, m(om^MizMLx^m 

[0 0 6 1] [Msmms'i m4it. msa^m^miz 

^fc-g. G a N^imm^^ta^^ L E D5§^i^S«)^^m 
SHTfeS. llI0tcfcv\T. S3{Ca^Ufc||J6j^fi| 
2 i:I^Da54)-»Ctt|l-©ff^&#UTSiWS:i!SJ1-S. 
[0 0 6 2] 0441, 2 1 a«S i 02*^e>^-&^)^ 

®, 2 1 b-ti^]^2 1 acptciat-tej^fc, ^mm 

*^i^fillCfeoTtt^-fi'^>K*^e>=li^3ti 
TVx^o ^LT, |?fiE»^^2 1 aA0t®*fi!W^2 1 b 

[0 0 6 3] 3^T% ^^mm^miz&^xitmmim 

[0064] ±M<7)m^Wi20-m 

mmizbxmt-^ti^o 

[0 0 6 5] mz. :^^mmm<DmmM2 1 ^jyt 

m^Jffib^^A^|nf±'tS>l:^J-XA$:g|5 (a) S:fflvx 

xmmizmmt^. 

[0 0 6 6] ^1^2 1 a i:ms^t^ S i 02<D®*f^ 
ttl. 4 5T*»j, JS«f«ai^2 1 b-S::Pfi)t1-S3<'>f-V 
^ > Kc7)ffi^^li*<J 2 . 5 i: s i 02®-E-n«i: U 
V\ t*^oT, nMGaNji2i:pMGaNJi3i:®|^® 

mx-mbtzyto)]^. %m\M2if)m^\z\m 
#^J:^J^$v^#a^l?3t5t^;mLM6^cAl^u ^i^sutc^j 

Uffl'triiA'tT^^^Vx)^*^ 1115 (a) Kmt^^izm 

\z. miy^'')ii!,t^tf)^x^^^tizfjt^. z<om 
[0 0 6 7] tmmnm2ih-<Di^mzA 
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T=foJ;<, ZOM^lZit. 05 (b) tCSs-tJc-JJC, H 
Mmm 2 1b" -^ST'^t^^yRlt-r -5 :i ic J: U , 

[0 0 6 8] &Jz(D^-t>iZ. :^^%mmX'ltmL^)tiib 

nmf^±imim^ni>i&iz. GaNS2. atcAnx^s 

[0069] lEtC, G a 2 , 3 mm<Dm\:*m±^ 

[0 0 7 0] *^lS©^^^cfe^^T^*. «sa®iiio 

1 h-^mt^ytmiM2 1 i:mmt^<ox\ mumi 

[0071] fSi. tmhm\M2 1 fcg:S^«|S^®JtBf 

M 2 1 (^JS^Il^V ^tt;S:tiffIJ|!c 2 1 b -Ottti t 

^^m.<Dnm&Sixm:^mmmm2 1 b 
x\mm\M2 1 (Dj^^tc s i 02^i^m^mmmmk 

[0 0 7 2] mXX. %m\M2 1 (DM^Il|!c2 1 b- 
(AI2O3) ^(Df^fi(Z)*m*^?>?&:•5!|S^?:ffl^^T%^ 

fiu ®#T^J^2 1 \>--km^t^imiLwm2 
[0 0 7 3] i9i^2 1 aomwit. ^mmxii> 

[0 0 7 4] MIC, *|§0^tcfet:rs5if|^2 1 ati, M 
J* htzM y nSHffiim^ 7 ^ p SIfiJSSi 8 }L CD^S:^ C 

[0 0 7 5] MXX. ±^X\t. LEDfg^ySgtCOlrN 

xtim\^t^i)\ m^%\y-'^<ma>wmi\zmm 
[0 0 7 6] \mmmA'\ sei*, ii4®iii©^flgic 
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moi, G a N3^if^f^^A^ L E D5§)^«®!^»i 

[0077]EI6cti, 31 i)mm\ZBihm'^^%'mi 
mxih y , mMMM 3 1 *J W e ±{cji^{c 
?^j5K$ttfe:^tr*;i/ (MgAl204) *^e>7&:€)jOT«|i<j 

0. I ixTcfi. M-^mo. 2 nmO:>W^(DmMi.^ 2- 

mamm 2 -i}misbjhtni>j:oiz^£!im^3 2 

•••i:^UmL®6±±l|!ctC?^fi)t5tVfcmiP0. 3^m 
10 ®Si02*^6;&S«IKS3 3fCj:y«|^$tlTV^S. 

[0 0 7 8] ms>LEDm^m(D-m^jMi:fmiz 

[0 0 7 9] ^ULEDSIgO^l-SXaT'ti, mtm 

mixmmvtc^-'m^xmffmisjM m2 (a) 
~ (c) ) tmrnojimmt, 

[0 0 8 0] mz. ^4XgT'ti, 3t3iyffibM6±, 

Rtf. mm6±<o-^^izm^^titcnmm. pmmmm 

7, 8<Z)^ffi^iDclC, ^^mi9 0 OX^iZX. 

Tia^b*^ (HCl) :^;^.|wICDT;b5:^'^iA (A 
20 1) , tK^ (H2) ;^/:^i^(Dia'^bvi'*;^i>'^7A (Mg 
CI2) . ^RU^llMfb]^ (CO2) $:ffl^^fe^xtf;^t 
^ty^}VmiZ^*). MgAl204«:^«i-S. 
T-{i, M g A 1 204*^J^{C^« Jg®a*<J 0 . 1 /t 
m2, 1K$*50. 2Mm(Z)MgAl204*^e);a;SM^CO 

[0 0 8 1] ^<D^. m^jMxit. mmam0i3 2- 

{ciimflHMS[©iaMJ|li3 2-(Z)^®±^C, 1^0. 3 
■5. 

[0 0 8 2] s^tc, nexsT-tdu nMt), psyffliim 

^7, 8±*®|tfflBM!lSUi3 1(0-8IJS:> ■7*h'jy 

i?* LT, 06 izmt^ymmm<^ti&o 
[0 0 8 3] :^:mmmom^fmm\t. ^izma^m 
t^ymMMs i '^mx^<7)x\ mmmi. 2. -Bay- 
40 3hnmz. 9m^mML*)n!,him-^m±.-t^ziLt/^ 

[0 0 84] GaNM2, 3\zMxmi^mKt 

[0 0 8 5] ||(C, GaNJi2, 3 ^®OiKb*^R&lhS 

[0 0 8 6] *||^i?^®{Cj3^^T«, MgAl2 

04*^eJ'&S^®taMi^3 2 -(DTfiSSr^SiaSi:^ 

50 35tC, 3*ie)®iafB«3 2-?^^lC, 
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[0 0 8 7] {gU i!fl2IH]ia®T|^||{cML/Tt*, H 
[0 0 8 8] /SD. tag3)ti*gL®3 1 \Ziii>jm^mL 

1. 2, 2^0:3 i:i^:^igg«^?:?iij£-rsit*w*t 
[0 0 8 9] ^mmmmr-immuM^ i0mi 

lcmiaS:l8(:fS;ti?){c, MgA l2040,S4^:SS:*OT 
^\ mXX, ttFiBi2ifHDt3 2-5:Se)1^3 3tCt±S10 20 

[0 0 9 0] ±«£T-{i, LED|g)tiSS^CO^^T 

[009 1] G a 

[0 0 9 2] 30 
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[02] ±^ia^mmmizm^!bn^n(D-wt 
m 3 1 :¥mn(m2<K>^m\z.^t>:t^%mm.(Dm 

[IS4] :$:^B^<:D^3(D|gfi^^(C^t>&»3^{l(Dm 

[05] :i^sm(m3a)^m\zii\'^xmi^)ii;,im 
[06] :mmo^^A<DmsmK.mii>m^n.<r>m 

[07] 3^ymU®{C33t-?S3t©Jffl#f, iRMoeB^S: 
ij<t^Wmm(D L E D58^g©m=SiWTffi0T'fe*. 

[^^®uMa] 

2 nMGaNM («^16M) 

3 pMGaN® m%m) 

6 mi*)iiivm 

9 
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